This work is based on research in a field of intelligent agent systems, negotiation algorithm solving tasks of energy saving, optimal electric vehicle control and transport flow control in traffic jam. Main goal of research is energy saving for public electric transport. Mathematical model and evolutionary algorithm is proposed in the paper to solve multi-criteria optimization task minimizing idle time and electric energy used by public electric transport and maximize average speed of the flow in traffic jam. Paper presents a computer experiment to test proposed mathematical model and workability of evolutionary algorithm. The specific dynamic model with stochastic parameters of city transport system is created and results of evolutionary optimization are simulated.
INTRODUCTION
Authors propose to use electronic intelligent agent system to control traffic lights corresponding to the transport flow. The target is to minimize of total electric energy usage by electric transport and total idle time for all transport flow participants using evolutionary algorithm for intelligent agents of traffic lights [1] . Paper describes the problem of decision-making for city transport control. The decision making modeling for transport problems is described, using methods of decision making theory [2] and process optimization in intelligent transport systems. As the transport system is a cooperative system, where behavior of one participant depends on other. That is why the negotiation process for intelligent agent is necessary. Each agent controls his own object sending data to the superagent, which is responsible for optimization and coordination of negotiation process.
PROBLEM FORMULATION
Transport flow in the city is growing and traffic jams become the common problem for most of big cities.
Public electric transport should have higher priority than private cars, by criterion of transported passenger number, electric energy consumption and service level evaluated by schedule fulfillment. Public electric transport, such as trams and especially trolleybuses, which are more sensible to traffic jams, uses more electric energy during frequent acceleration and braking in traffic jam and infringe scheduled time. Also traffic lights are not synchronized and working independently from transport flow. Public electric transport, such as trams and especially trolleybuses, uses more electric energy during frequent acceleration and braking in traffic jam. That is why, traffic light's green light should be synchronized with the schedule of public electric transport. For all other participants of the transport flow the minimization of idle time in traffic jam is needed. It is multi-criteria optimization task with following criterions: minimization of electric energy and idle time and maximization of average flow speed. The purpose of this paper is to define fitness function for evolutionary algorithm. Evolutionary algorithm is realized for intelligent superagent to optimize green and red light time. Fitness function should include normalized value of idle time and average speed for all transport participants in traffic jam and electric energy consumption.
METHOD OF SOLUTION
Authors propose to use intelligent agent system 3 for task solution. Each intelligent agent is responsible only for his own object. The intelligent agent has all necessary information about the object and has possibility to make decisions for the object. Intelligent agents -the elements of artificial intelligence 4 -are incorporated in the electric transport control system. This system is managed and controlled by the superagent. The superagent is responsible for intelligent agent negotiation and to cooperate the work of autonomous agents to achieve common goals of the system. A superagent is an intelligent agent, which is not responsible for any object, but for processes where more then one object's intelligent agent participate.
Intelligent agents input and process of the information on the physical transport unit as well as send it to intelligent superagent for the analysis of the situation of the transport system in general to realize the decisionmaking procedure. Alias the superagent realizes negotiation of the intelligent agents, defining a negotiation set. It plays a role of the arbitration judge, which nominates what players have to do proceeding from results of negotiation. A intelligent agent consists of three necessary components: database, software, which based on artificial intelligence structures and algorithms, and electronic devices-controllers. All information about an object such as technical characteristics and parameters, strategies, schedules, calculated data and so on is incorporated in intelligent agent's database. The software is used to process this data with evolutionary algorithms. Electronic devices are used to realize intelligent control on machine level. Each public electric transport unit has own intelligent agent, which is responsible only for the current unit. Physically each transport unit is equipped with the telemetric system (sensors) that collects data for agents database 5.
MATHEMATICAL MODEL FOR INTELLIGENT AGENT
This part presents mathematical model for task solution.
Mathematical model of public electric transport system has a set of dynamic parameters. Such parameters can be number of cars waiting on the crossroads, number of passengers waiting on passenger stops. Also number of lanes, which is very significant parameter for traffic jam problem solution, may be changed in case of breakdowns and crash of cars. All these variables are changing continuously. That is why evolutionary algorithm is necessary to adopt optimal solution to current input dynamic parameters. Dynamic parameters has stochastic behaviour. For instance, driver's reaction time, distance between cars, acceleration time and moving speed dpends on human factors, that's why it should be modeled as stochastic parameter. Step 7: Apply mutation, where
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PRACTICAL EXAMPLE
An abstract crossroad is selected for a computer experiment (Fig.3) . Function (1) 
SIMULATION OF CITY TRANSPORTATION SYSTEM
The specific modelling environment is developed by authors for computer experiment 6. For the practical example object the tram system in Riga centre is taken shown on the figure 8. The part of the route selected for test is the way from the passenger stop "Centraltirgus" to the stop "Grecinieku iela" for one tram.
All simulation dynamics parameters of a tram are taken from the real tram T3-A. Authors results prove, that the application of proposed algorithm for green wave organization can be very useful for solving energetics and electrotechnology problems in public electric transport systems.
Figure 8: Simulation of intelligent traffic light control
The main advantage of proposed algorithm is energy saving by more than 20% at least and time saving by more than 40%. That means, the results of using intelligent agents in public electric transport motion control allow to reduce running costs and to cut down load on traffic network by decreasing time spent in the city centre as well as offer of much faster service. This research presents results of traffic control using evolutionary optimization of traffic light working time. 
CONCLUSION
Results of practical examples on this stage of research prove that evolutionary algorithm is useful for traffic control task solution. Advantage of using evolutionary algorithm is the possibility of continuous optimization of traffic control. Evolutionary algorithm is very sensitive to its parameters. That is why is necessary to find out the most suitable algorithm of selection, crossover as well as number of bits, population size, number of loops and mutation. Also minimal and maximal limits of variables x and y is very important. Experiment shows that in case of high maximal limit of green light, algorithm tries to switch on green light as long as possible to allow all vehicles to pass the crossroad. Otherwise, the minimal limit of green light is optimal.
